Abstract: This article discusses the pilot year of a 4-H Science project in which Mercer County 4-H partnered with content-rich corporate volunteers of a global STEM corporation to plan and implement six Science Saturdays for 4 th -7 th grade youth from Trenton and surrounding urban neighborhoods. The program was a ground up initiative designed and implemented by a core group (mostly women), which expanded to include 31 corporate volunteers by the end of the pilot year (2013)(2014). The Science Saturdays were held once a month with each session focused on a different theme and included demonstrations or experiments along with other supporting activities. While all four program goals were met during the pilot year, results from the 4-H Science Common Measures survey did not reveal significant increases or improvements in youth outcome objectives. Findings and implications are discussed, as well as current and future programming.
Introduction
There is a growing appreciation for and focus on the role out-of-school time (OST) programs play in preparing young people for a world increasingly reliant on science, technology, engineering, and mathematics (STEM). While many efforts to improve STEM education in America over the past couple of decades have focused on the formal education sector, there is increased interest in looking at the total learning system and the contributions made by afterschool and summer program providers, science centers, youth development organizations, and others in the OST field (National Research Council, 2014) . The Afterschool recently completed a study to develop consensus around STEM learning outcomes most appropriate for afterschool. The study identified outcomes related to youth interest and engagement in STEM activities, knowledge and abilities in STEM processes and life and career skills, and awareness of STEM careers and understanding of STEM contributions to society. These targeted outcomes are consistent with the goals of the 4-H Science program (4-H Science Management Team, 2010) . At the same time, many STEM corporations have similar goals, as they work to develop a larger base of highly skilled and diverse employees. These corporations are interested in finding ways for their employees to volunteer in the STEM programs they fund. Not only do the corporations want to financially support these programs, they are interested in mentoring the next generation of scientists and engineers, especially those groups underrepresented in STEM fields (STEMconnector, 2014) .
The OST field and the 4-H Science program recognize the potential value of engaging these corporate employees in their STEM programming (Afterschool Ripberger, & Blalock, revised 2013) . In an effort to involve content-rich volunteers, many 4-H professionals are developing innovative partnerships that challenge traditional volunteer recruitment and program delivery methods (Barker, Grandgenett, & Nugent, 2009; Riley, & Butler, 2012) .
The purpose of this article is to describe how Mercer County (New Jersey) 4-H partnered with local employees of a global STEM corporation to design and implement a pilot OST science program for youth from populations typically underrepresented in STEM fields.
Program Design Program Description
Mercer County 4-H partnered with 31 content-rich corporate volunteers from the Women's Resource Group of a local facility of a global STEM corporation to plan and implement shortterm, quality, out-of-school STEM programming for underrepresented youth in Trenton, New Jersey and surrounding urban neighborhoods. The result was "Science Saturdays," which were held once a month from October 2013 to April 2014, from 9:30 a.m. to 12:00 p.m. at Rutgers Cooperative Extension of Mercer County. Youth were strongly encouraged to attend all six Saturdays.
An executive from the STEM corporation started each Science Saturday with a review of the prior Saturday and an introduction to the current topic, which included an explanation about how the activity fit in with the corporation's current, real-world research. The executives often remained and participated in the session. Each Saturday focused on a different theme and included two primary demonstrations or experiments along with other supporting activities. First year activities included DNA extraction and modeling, ice cream and cheese production, bridge construction using spaghetti, and how diseases spread in communities. On the fourth session, the youth learned about science investigations in advance of conducting their own experiments in small teams during the fifth Saturday. In April, each team presented their "Science Fair" project to a crowd of participants, volunteers, parents, and funders. Activities were facilitated by teams of corporate volunteers, and included projects designed to develop specific life skills (teamwork, communications, problem-solving, etc.) in addition to the targeted science practices.
Content-Rich Corporate Volunteers
The 4-H/STEM corporation partnership was initiated and implemented using a "ground up" (as opposed to "top down") approach. A current 4-H volunteer approached the Mercer County, New Jersey 4-H Agent about partnering with her STEM company to deliver short-term STEM programming. The volunteer, a member of the Women's Resource Group at her corporation, invited some of her colleagues to meet with the agent to discuss possible program development. This group later evolved into the program's steering committee. A core team of 30 volunteers was recruited for the initial site using the company's internal resources. The scientists determined that Saturday mornings would be the best time for their program, and they worked together to develop ideas and lesson plans for six Science Saturday projects.
Program responsibilities were divided between the 4-H agent and the STEM volunteers. The 4-H agent was responsible for recruiting youth participants, marketing, enrollment, program evaluation, reporting, etc., and for supporting the volunteers on Science Saturdays. Volunteers were responsible for creating and delivering the activities and acquiring all materials, which were reimbursed by the corporation. It is important to note that no monetary funds were exchanged between the corporation and 4-H.
Program Goals
The goals of the program in year one (2013) (2014) were:
1. Six Science Saturdays will be implemented in Trenton, New Jersey. 2. The majority of youth participants will be from groups underrepresented in STEM college majors and careers (girls and racial minorities). 3. The program will serve a minimum of 50 youth. 4. At least 30 STEM corporation employees will be engaged in planning and implementing the program.
Youth Outcome Objectives
The youth outcome objectives in year one (2013) (2014) were:
1. Youth will demonstrate an increased interest and engagement in STEM.
2. Youth will demonstrate improved attitudes and aspirations toward STEM. 3. Youth will develop STEM skills and abilities.
Project Evaluation Methods
The overall program outcomes were evaluated using enrollment data and session sign-in sheets. The 4-H enrollment forms requested demographic information. These enrollment forms were used to determine the percent of underrepresented youth. Parents signed their children in and out before and after each Science Saturday. These sign-in sheets were used to track overall attendance and retention of youth participants. A similar process was used to track the number of STEM corporation volunteers involved in the project.
To evaluate progress toward youth outcomes, the 4 th -7 th grade version of the 4-H Science Common Measures Survey (4-H Science Evaluation Team, 2012) was administered prior to the first session (October n=46) and at the end of the final session (April n=32). The survey is a 4-point Likert scale (4=strongly agree; 1=strongly disagree) designed to determine changes in interest and engagement and attitudes and aspirations toward science, as well as the development of basic skills in science. Youth were also asked two open-ended format questions to determine program appeal and effectiveness.
Results

Program Goals
All four program goals were met for the pilot year (2013-1014). Six Science Saturdays were held between October 2013 and April 2014 in Trenton, New Jersey. The majority of youth participants were from groups underrepresented in STEM college majors and careers (girls and racial minorities). The program served 63 individual youth. A total of 31 STEM corporation employees were engaged in planning and implementing the program.
Youth Outcome Objectives
Youth will demonstrate an increased interest and engagement in STEM. Youth were asked to rate their responses to several items using a 4-point scale (see Table 1 ). 2. Youth will demonstrate improved attitudes and aspirations toward STEM. Youth were asked to rate their responses to several items using a 4-point scale (see Table 2 ). 3. Youth will develop STEM skills and abilities. Youth were asked to answer yes (1) or no (0) to several items (see Table 3 ). 
Program Appeal and Effectiveness
Youth (n=32) were also asked two open-ended questions as part of the post-program survey. The first asked youth to describe the two most valuable things they had learned (see Table 4 ). The second question asked participants to list what they liked about the program (see Table 5 ). 
Discussion
The Program
Youth Outcome Objectives Results from the 4-H Science Common Measures Survey did not reveal significant increases or improvements in the items measured. There are two important explanations for these findings. First, youth self-selected into the program, which was held on Saturdays. These youth already had fairly high levels of interest in and aspirations toward science (see pre-survey results), so much so that they elected to spend part of their weekend engaged in a science program! Second, as explained under program goals, not all youth attended all sessions, and youth who completed the pre-survey may not have been the same youth who completed the post-survey. This is a problem that many such programs face regarding the need to document results. Does that mean the program did not benefit the youth involved? No. That over half the participants attended at least 75% of the sessions indicates the youth benefitted in ways the 4-H Science Common Measures Survey did not capture.
The responses to the open-ended questions provide a little insight into those benefits. The first asked youth to describe the two most valuable things they had learned. Thirty-four responses related to specific science content information, while others were about how to do experiments (n=5), how to work together (n=4), and the importance of science. When asked to list what they liked about the program, 23 responses were related to doing the experiments and 12 were about the helpful, nice, and kind volunteers. Perhaps the value of this program was not so much in "increasing" or "improving" science skills, abilities, and aspirations in youth who already had an interest in science, but in solidifying those traits while layering positive STEM experiences that included contact with STEM corporate professionals.
The authors believe these ideas warrant more discussion among youth development program professionals, particularly those engaged in STEM programming. Does "layering" increase longterm movement toward STEM careers? If a STEM program attracts youth with high levels of interest, aspirations, and skills, has the program "failed" if statistically significant gains are not realized? Is a more qualitative approach needed to tease out program success? The authors recognize this is not always feasible due to resource constraints.
Content-Rich Partners
The immediate value of the STEM corporate volunteers was in program planning and implementation. In addition, allowing youth the opportunity to directly interact with STEM professionals allowed them to see scientists as everyday people. When youth participants were asked to explain what they liked about the program, 35 responses specifically addressed the value of content-rich partners. Not only did the volunteers create engaging activities, they also interacted with youth in a helpful, nice, and kind, manner. These responses challenge conventional wisdom that STEM activities require youth development personnel to buffer interactions between content-rich volunteers and youth participants. As one participant stated, "I like this program because the volunteers, and the owners of the program are very helpful to me, and they make sure I know what I have to do." One of the limitations of the current program evaluation is that a volunteer component was not included. This will be addressed in the future in order to help inform current and future efforts to recruit and retain content-rich volunteers.
Why the Program Promises to Be Successful
Science Saturdays were well attended and well received by the youth participants. Even though the youth had fairly high levels of interest and aspirations coming into the sessions, they came back because the activities were interesting and engaging. Building in time and support for youth to complete Science Fair projects was also a key ingredient of the program. Underrepresented groups often do not have support for completing personal science projects in their home communities. Some of the youth even went on to present their projects in school.
One of the reasons the 4-H/STEM corporate volunteers partnership worked so well is that this effort was a bottom-up (from the corporate employees) approach. While corporations want to see this kind of collaboration, the implementation may fall short. In this case, beginning with employees who were interested in this type of short-term programming may have been the key to a successful partnership. In addition, internal communications within the company helped spread the word and build excitement about the program. The volunteers developed a comfort level with the program, and have branched out to three locations for the second year (2014) (2015) .
Current and Future Directions
The program was expanded for the second year (2014) (2015) to include two new sites in New Brunswick, New Jersey and New Haven, Connecticut. These sites are home to facilities of the same STEM corporation. The two new sites are implementing activities from Year 1, while the volunteers at the Trenton, New Jersey site are piloting new activities. There is a concerted effort to make more explicit links to careers. For example, volunteers talk about their jobs during each session. The partnership applied for and received a $25,000 grant from the STEM corporation to cover materials, with a small amount allocated to administrative costs for three sites.
Future plans include building upon the current success by exploring the possibility of tapping into medical science liaisons for the same STEM corporation located across the country to host one day events. The partnership is currently in discussions with STEM volunteers and 4-H professionals in San Francisco, California and Tampa, Florida.
